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Introduction

1. Nine planets to the Sun (fig. 5.1)

2. Earth’s size and right distance from the sun make it able to keep water in the liquid state.

5-1 The globe

1. Saline water (97.4%)
(1) Definition: more than 1000 mg of dissolved solids per liter or one part per thousand by weight (ppt). Ocean is about 35 ppt.
(2) Water around the Earth (Table 5.1)
2. Freshwater (2.6%)
(1) Ice and glaciers: biggest entity of all freshwater (77.2%)
(2) Water under the ground: unconfined and confined groundwater (fig. 5.2)

(3) Lakes: most of this surface water is retained in a few large lakes (Table 5.2)

(4) Rivers: changeable and uncountable numbers of rivers (Table 5.3)

(5) Atmospheric water: vapor water

5-2 The US (Table 5.4)
1. Rivers

(1) Five major rivers in US: Mississippi River, Missouri River, Ohio River, St. Lawrence River, and Columbia River (fig. 5.3)
(2) Discharge is lower than Amazon River due to rainfall (Table 5.5)
2. Lakes
(1) Five Great Lakes: Superior, Michigan, Huron, Erie, and Ontario (Table 5.6)

(2) Man-made reservoirs: 2654 reservoirs > 592 km3, 50,000 small reservoirs, 2 million ponds

5-3 The hydrologic cycle (fig. 5.4)
1. The hydrologic processes

(1) Precipitation: interception by plants and litters
(2) Evapotranspiration: evaporation and transpiration

(3) Runoff: infiltration, percolation, groundwater, overland flow
2. The hydrologic budget
(1) The globe: precipitation (P) - vaporization (V) = runoff (RO) (Table 5.7)
(2) The US: 72.4% vaporization, 27.6% runoff (fig. 5.5, 5.6)

(3) Watershed: P – RO – V + ΔS +ΔL = 0; ΔS and ΔL are changes in soil moistures storage and watershed leakage
3. The energy budget
(1) Rn = Rs – Rr + Ra – Rg; 

Rn: net radiation of a location

Rs: incoming solar radiation
Rr: outgoing solar reflection

Ra: incoming atmospheric radiation

Rg: outgoin terrestrial radiation

(2) Rn = Lh + Sh + Ch (Table 5.8, 5.9)
Lh: latent heat

Sh: sensible heat

Ch: conductive heat
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